abstract. Physical activity is a basic component of geriatric prevention. Lower physical activity of seniors is a cause and effect of many chronic conditions, e.g. type 2 diabetes, obesity, diseases of musculoskeletal system or cancer. This paper analyzes Polish and international literature in terms of significance of physical activity for keeping and improving health of seniors. Numerous studies carried out at large research facilities all over the world proved that taking up physical activity by seniors is one of the key factors for ensuring better health. It is, however, important to precede workout with medical examination. After that, suitable exercises, their frequency, duration and intensity need to be determined. The conclusion of this paper is as follows: regular physical activity improves effectiveness of preventive measures and treatments related to diseases such as cardiovascular disease; it also reduces mortality rate and prolongs the period of physical and mental activity of seniors.
Introduction
At every stage of human life, the need for physical activity helps maintain one's health (Kaczmarczyk and Trafiałek 2007; Kostka and Bogus 2007) . Improving one's fitness level gained at the adolescence and maintaining it throughout the middle age results in better fitness in old age. Physical activity is a basic component of geriatric prevention. Beneficial results of workout depend on the regularity of exercise. Lower physical activity in seniors is both a cause and effect of many chronic conditions, e.g. type 2 diabetes, obesity, diseases of musculoskeletal system or cancer (Knoops et al. 2004; Sumic et al. 2007) .
Usually, the process of aging (with its prevailing stereotypes) discourages seniors from physical and social activity. This is further enhanced by ceased professional activity, limitation of social contacts, sense of loneliness and lower motivation for being active. An important element of the workout program is educating and convincing seniors to be physically active, encouraging them to continue being active and praising even the slightest successes on their path to better fitness (Corner et al. 2004; Fiatarone et al. 1994; Polak et al. 2007 ).
assessing health of seniors before workout
Numerous studies proved effectiveness of workout (regular physical exercise) in terms of preventing disadvantageous results of the aging process and sedentary lifestyle (Kostka et al. 2001; Pitsavos et al. 2008) . Seniors aged 65+ often suffer from chronic illnesses and disabilities. Usually they require medical attention and social help. These unfavorable phenomena may be prevented, but general practitioners are unwilling to encourage seniors to take up everyday physical workout. The role of the doctor must include: effective persuasion of patients to be physically active, detailed examination, and finally designing an individual and safe workout routine. During a standard appointment, doctors should examine the patients thoroughly in order to determine whether they are healthy enough to engage in physical workout. 'Being healthy' means lack of illnesses which could prevent from participation in workout (Sygit 2008) . Physical activity is aimed at reducing risk of certain chronic degenerative diseases and improving metabolism, Vo 2 max and better functioning on a daily basis (Kliginan 1999; Kostka et al. 2001) .
During medical check-ups, the doctor needs to determine possible counter indications related to cardiac stress tests and subsequent workout, as well as training limitations of their senior patients. Factors to be considered include: patient's previous activity level, current activity (frequency, duration, intensity of training), acute and chronic illnesses (with special consideration given to chronic obstructive pulmonary disease, cardiovascular disease and severe mobility limitations due to joint diseases). To obtain full set of data on a patient, a family history needs to be verified (incl. cardiovascular disease, respiratory disease and determining risk factors for the coronary artery disease). During the verification of the family history, the doctor should consider all systems and organs. Risk factors that could limit cardiac stress tests also need to be determined (Borowiak and Kostka 2004; Fiatarone et al. 1994) .
Unfortunately, workout does sometimes result in adverse effects, including deaths, but usually they result from ongoing cardiovascular disease. Rules for qualifying and counter indications for cardiac stress tests and trainings for seniors are the same as for younger patients (Chipperfieid 2008; Psaltopoulou et al. 2008) .
assessing functions of the circulatory system
Strict counter indications for cardiac stress tests are: new changes in the ECG, acute myocardial infarction, unstable myocardial ischemia, atrioventricular block and acute congestive cardiac failure. Conditional counter indications are: high blood pressure, cardiomyopathy, valvular heart disease, complex ventricular extra beats and metabolic decompensation (Sygit 2008) .
The American College of Sports Medicine (ACSM) recommends cardiac stress tests on a treadmill before proceeding to intense workout (over 60% of the maximal oxygen uptake) for men over 40 and women over 50 years old. The test should also be performed with seniors with cardiovascular disease risk factors, irrespectively of their ailments and expected intensity of workout. Cardiac stress test is also necessary when the patient is 65+ and leads a sedentary life. Cardiac stress test on a treadmill is also helpful to plan workout intensity. If treadmill is not available, normal pulse recovery test (Kasch's test), presented in Table 1 , must suffice to assess patient's functions (Kliginan 1999 The test assumes that the better oxygen function of a patient the quicker they regain the initial heartbeat after workout. Before commencing the test, pulse and blood pressure need to be measured. Next, patients spend 3 minutes walking up and down (using both legs) on a 30-cm step at the rate of 24 up-and-downs per minute. To facilitate the correct rate, a metronome may be set at 96 beats per minute. Pulse and blood pressure must be measured 1 minute after completion of the test. Functions of respiratory system may be measured with forced vital capacity of lungs and forced expiratory volume in 1 second.
Measurement of musculoskeletal system functions should include muscle strength (hand grip strength) and joint movement ranges. Grip strength (measured with a dynamometer) helps predict functional limitations. Simple measurement of strength and endurance of muscles consists of holding tight the dynamometers as long as possible. Thus, data for comparative assessment of subsequent trainings is obtained. The other strength and function indicator is Squat-Stand Up Test, which is very easy to conduct (Kliginan 1999; Sygit 2008) .
Designing a training plan
Designing a workout plan is similar to prescribing medicine, planning a surgery or determining treatments. It is a compromise between expected benefits and possible side effects. After thorough consideration given to all factors, doctors and patients should work together to develop an optimal workout plan. The most important aspects are: determining the aim of exercises (e.g. osteoporosis prevention, reducing body mass, preparing for a marathon) and patient's preferences. One should consider expanding current forms of activity because selecting workout which is pleasurable for a patient guarantees persistence (Borowiak and Kostka 2004; Fiatarone et al. 1994) .
The American College of Sports Medicine presented its exercise recommendations for healthy seniors and other adults. Thus, a basic exercise plan was created; it should be presented to a patient, with consideration given to their health level and aims of particular exercises (Kostka et al. 2001; Lampinen et al. 2006) .
During initial tests, similarly to planning the trainings, one should consider 5 basic physical ability aspects: circulatory system functions, strength and endurance of muscles, agility, body composition and sense of balance.
Many seniors have low proportion of lean body mass and weakened muscle strength. Benefits of strength training for these patients are often ignored, therefore the American College of Sports Medicine highlights the importance of this type of training in its newest recommendations. Considering all of the above-mentioned factors, both doctors and patients should determine the ideal physical activity level. The minimal aim should be to maintain current fitness level, and the optimal -to improve it. The type and intensity of exercise may change along with changes in patient's functions (Kostka 2009; Sumukadas et al. 2007 ).
Selecting exercise types
Workout plan should include type, frequency, duration and intensity of exercises aimed at improving all aspects of physical fitness. Type of exercise often depends of availability of facilities and sports equipment, but patients' preferences and expectations should not be ignored, e.g. golf lovers should be encouraged to do certain exercises on the treadmill and strength trainings. The doctor should balance health benefits of particular types of exercise and physical limitation of the patient. For example, marching, cycling and swimming have the same beneficial effects on the circulatory system functions. Improved calcification of bones is obtained, however, by marching because this type of activity ensures full strain on the whole musculoskeletal system, while swimming works best for patients with limited joint mobility.
Alternative workout is the best compromise between numerous forms of training. Patients can engage in various forms of physical activity in a week. Alternative training effectively combats boredom, engages more muscle groups and reduces strain injuries of the musculoskeletal system (Blair et al. 1995; Chipperfieid 2008; Onder et al. 2002) .
Determining frequency, duration and intensity of workout
In order to motivate a senior to be persistent in their trainings, the workout plan may be diversified. It must be remembered that results depend on the intensity of exercise. Although more frequent, longer and more difficult exercises require better preparation, the relation between results and effort are almost linear. Sense of satiety is a natural and desirable mechanism which prevents the patient from over-training and injuries. It is hard to believe how little physical activity is enough to conform to recommendations of the Center for Disease Control and Prevention and the National Institutes of Health. Doctors and physiotherapists often design workout plans with two options: minimal and optimal. Patients are supposed to exercise according to the former option when they are very busy, and fulfill the latter whenever they have more time for exercise (Aria et al. 2007) .
Recommendations for exercise intensity are usually given in ranges (e.g. target heartbeat: 120-145 per minute, muscle fatigue after 8-12 repetitions in a series). Expected norms of heartbeat in all age groups, found in literature, have little usability in the population of seniors, and often are erroneous (the recommended 70-85% of max. heart beat often means difference of 15-20 heartbeats per minute in practice). Physiological response occurs when stimuli are stronger than the current activity level. Many people do not appreciate physical activity, seeing it as uncomfortable, risky and unjustified. M.E. Tinetti roved, however, that strength training is effective and safe even for 90-year-olds. Their study recommended changing frequency and intensity of workout once the improved functions were obtained. When designing a workout plan, it is essential to monitor or teach patients how to monitor their progress (Tinetti 1986 ).
Determining workout aims requires knowledge about progress equivalents for metabolic exercise. A table was published which presents different types of physical activity and their metabolic equivalents. We encourage doctors to familiarize themselves with this list and use it during designing workout plan for their patients, according to their health and geographical conditions.
In order to determine the intensity of aerobic exercise, Borg Rating of Perceived Exertion is often used (Table 2) (Tinetti 1986; Sygit 2008) . This scale may also be used in relation to strength and stretching exercises. Physiotherapists often recommend exercise that are 'somewhat hard' or 'hard' to perform (13-15 points on the Borg scale) to healthy and young individuals, while 'light' and 'somewhat hard' (11-13 points) to seniors. Once functions have improved, patient should increase intensity or duration of workout. During strength training one must remember to exercise until muscles are fatigued, which occurs after 8-12 repetitions. For seniors, it is better to perform more repetitions (12-15) with lower weights. Weight should be increased when patient is able to easily repeat the exercise 13 times; then, the whole process is repeated (Tinetti 1986 ).
Conclusions
Aging of Europe and Poland's population is probably the biggest medical and socio-political challenge of the coming years. It is predicted that by 2050 seniors aged 60-79 will constitute a quarter of the EU population. Maintaining satisfactory health and functions of seniors, including prolonged professional life and reducing medical costs, are priorities for the European Commission (Gębska-Kuczerowska 2002; Kostka et al. 2009 ).
Regular physical activity, counteracting the effects of hypokinesis, has a number of beneficial effects for seniors. It is a universal medicine used in prevention and treatment of age-related illnesses (coronary artery disease, hypertension, obesity, hypercholesterolemia, diabetes, and osteoporosis). It results in increased sensitivity to insulin, improved glucose tolerance and lower risk of diabetes. Regular physical activity in seniors results in lower incidence of infections and normalizes lipid values (Gębska-Kuczerowska 2002; Polak 2007) .
Workout plays a significant role in more optimistic perception of life quality. Number of studies proved that regular workout by seniors resulted in higher assessment of life quality, better mobility in everyday life, being able to take care of oneself, doing household chores, lower risk of depression and less frequent pain and anxiety incidence in seniors over 65. Beneficial impact of workout is especially notable in seniors with disabilities and mobility limitations. Regular workout reduces mortality rate, but also prolongs the period of self-reliance and independence from others in everyday life, as well as improves quality of life of seniors. Physical and mental health and regular physical activity impact senior's life quality more than cardiovascular disease or hospitalization (Lampinen 2006; Petrella 1999; Sumic et al. 2007) .
To summarize, regular physical activity improves effectiveness of preventive measures and treatments related to cardiovascular disease; it reduces mortality rate and prolongs the period of physical and mental activity of seniors (Korner et al. 2004; Polak et. al. 2007 ).
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